Role of nitric oxide/cyclic GMP pathway in the inhibitory effect of GABA and dopamine on prolactin release.
The anterior pituitary gland is a site of nitric oxide (NO) production and action, suggesting a local regulatory function. We recently reported that NO inhibits in vitro prolactin release. The aim of the present study was to establish the mechanism of action of NO on prolactin release and to determine whether NO is involved in the inhibitory effect of GABA on prolactin release. Since NO exerts its action through cGMP by activating guanylate cyclase in different tissues, we examined the effect of sodium nitroprusside (NP), a NO releaser, on intrapituitary cGMP levels. Incubation of anterior pituitary glands with 0.5 mM NP 4-fold increased intrapituitary cGMP content, but decreased intrapituitary cAMP levels. In addition, we studied the effect of NP on prolactin release in the presence of LY 83583, an inhibitor of guanylate cyclase activity and 3-isobutyl-1-methylxanthine (IBMX), an inhibitor of phosphodiesterase activity. 10 microM LY 83583 and 0.5 mM IBMX blocked the inhibitory effect of NP on prolactin release. (10(-3) M) 8Br-cGMP, an analogue of cGMP, mimicked the effect of NP on prolactin release. On the other hand, NO seems to be involved in the inhibitory effect of GABA on prolactin release since hemoglobin, a scavenger of NO, and Nw-nitro-L-arginine methyl ester, an inhibitor of NO synthase (NOS), blocked the pituitary response to GABA. Moreover, GABA (10(-6) M) stimulated NOS activity by almost 50%. GABA increased intrapituitary cGMP levels and decreased cAMP. Dopamine stimulated NOS activity weakly. These observations suggest that NO, acting through the guanylate cyclase-cGMP pathway, inhibits prolactin secretion. In addition, NO may be involved in the inhibitory effect of GABA and dopamine on prolactin release.